ABSTRACT The aim of this study was to explore drug prescription habits using WHO standard indicators in 15 public hospitals and 36 private surgeries in 2 provinces in South Africa. A high mean number of drugs were prescribed per patient (3.2 versus 2.8) in public hospitals and by general practitioners (GPs) respectively and generic prescribing rates were low (45.2% versus 24.5%). The rates of prescribing in public hospitals and by GPs were 8.3% versus 23.3% for injections, 68.1% versus 31.9% for antibiotics and 92.6% versus 68.5% for drugs from the essential drugs list. Drug prescribing in both sectors needs to be regulated, especially the use of antibiotics, essential drugs and generic prescribing. 
Introduction
The South African national drug policy (NDP) [1] was launched in January 1996 with the aim of ensuring an adequate and reliable supply of safe, costeffective medicines of acceptable quality and encouraging rational use of these drugs. Rational use of drugs requires that patients receive medications appropriate to their clinical needs, in doses that meet their own requirements, for an adequate period of time and at the lowest cost to them and their community [2] . Implementation of the NDP was, however, characterized by a mixed, and at times controversial, set of outcomes. Several reviews of the NDP highlighted important gains, notably the development of an essential drugs list (EDL) and standard treatment guidelines for various levels of public sector care [3] . Previous baseline and follow-up studies conducted in Gauteng, Western Cape and Limpopo provinces between 1996 and 2003 reported overprescribing of antibiotics (> 50% of drugs prescribed) in public health facilities [4] .
The World Health Organization/ International Network for Rational Use of Drugs (WHO/INRUD) has set standards that should apply to prescribing [5] . Under-prescribing can result in subtherapeutic effects, secondary infections, a false sense of wellness and delayed treatment. Over-prescribing, on the other hand, can lead to unwanted drug interactions, adverse effects and ultimately patient noncompliance. As a result, treatment failure usually leads to the prescribing of newer treatment regimens that are usually more costly and less tolerable, thus reducing the chances of treatment success.
Several studies have been done in other countries to assess prescribing habits but most of these were limited to drug handling in the public sector [6] [7] [8] . A study conducted in Zimbabwe compared prescription habits in practices of dispensing and nondispensing doctors in the private sector [9] . In South Africa, however, there is little or no knowledge about rational drug use in the private health care sector as compared with the public sector. The aim of this study was to investigate rational prescribing indicators in private surgeries and public hospitals in Limpopo and Western Cape provinces of South Africa.
Methods
A cross-sectional design was employed in this study carried out from August to December 2005 based on a retrospective analysis of recent medical information from patient files and exit interviews with patients at private surgeries and public hospitals in 2 provinces.
Sample
Purposeful selection of 2 out of 9 provinces (Limpopo and Western Cape) allowed for a comparative analysis of findings between a predominantly urban and a predominantly rural province. In addition, Western Cape and Limpopo provinces were identified because of previous reporting of antibiotic overprescribing (> 50%) in public health facilities [4] . Within each province, 2 health districts (1 rural and 1 urban) were randomly selected.
To select health facilities in the provinces, a list of public hospitals was obtained from the provincial health department offices and was used to update the 1998 list of public hospitals in the Human Sciences Research Council database. The updated list was used to produce a sampling frame for hospitals. An overall proportionate random sample was made of 15 public hospitals (9 in Limpopo and 6 in the Western Cape). Random samples of 50 inpatient files, 50 outpatient files and 50 patients were set for each public hospital.
Lists of private surgeries in South Africa were obtained from MEDPages (a source for health care contact information in Southern Africa), the Health Professions Council of South Africa and the national Department of Health website. These lists were collated to produce a sampling frame of 200 private GP surgeries (100 in each province). Over-sampling of private surgeries was necessary to compensate for an expected high refusal rate. A target of 10 general practitioners (GPs) was set for each district. In districts with less than 10 GPs, all GPs were included in the sample. For private surgeries, a random sample of 15 patient files and 15 patients were selected.
Overall, 15 public hospitals and 36 GPs participated in the study. A total of 733 exit interviews were conducted with patients at public hospitals and 296 at selected private GP surgeries. All targeted public hospitals agreed to participate in the study. The low response rate in private surgeries was attributable to fewer patients booked for consultation on the day of the survey or simply a low client turnout. Reasons for refusals from some GPs to participate in the study varied from fear of being investigated, patient confidentiality, lack of free time, the facility manager not being available at the time of survey and unwillingness to participate. For most patients the reason for refusal to participate in the study was lack of time, although this may have concealed a fear of divulging medical information to strangers.
Measures
WHO methods and guidelines for the evaluation of drug use with specific reference to rational drug use indicators were used [10] .
A retrospective analysis of recent medical information from patients' files allowed for the assessment of the number of drugs prescribed per hospitalization and number of drugs prescribed per consultation day. A data collection form adopted from the WHO guidelines [5] was used to collect information about patients' demographic data (not reported in this paper) and their most recent visit to the health facility. The medical history area had 11 items which included among others, the patient's age, whether the patient's recent visit was for day consultation (outpatient) or for hospitalization (inpatient), the number of drugs prescribed and whether the drugs prescribed were generic.
Patient exit interviews were conducted with the aim of assessing the percentage of drugs prescribed from the EDL and the percentage of prescriptions with at least 1 injection and 1 antibiotic. A group of 14 professional nurses were trained as fieldworkers to conduct interviews.
Informed consent was obtained from GPs, public hospital managers and patients. The study was approved by the Human Sciences Research Council's ethics committee.
Data analysis and management
The data were double entered and verified using Microsoft Access 2003. The database was designed to include range checks. The data were converted to SPSS, version 13.0 for analysis. The descriptive statistics are reported with frequencies and means and standard deviation (SD). Tests of significance for categorical variables were based on chi-squared tests and for means on Student t-tests. All P-values were derived from mean differences with Student t-test. A P-value < 0.05 was considered statistically significant. Generic prescribing and EDL drugs were analysed by a pharmacist (G.M.) using recent pharmacological textbooks, the South African national standard treatment guidelines and the EDL [11] .
Results
The findings for each drug use indicator by province and type of health facility are shown in Table 1 . Statistics for each analysis were based on the cases with no missing or out-of-range data for any variable in the analysis.
In the Western Cape a mean of 1.9 drugs was prescribed in private surgeries compared with 3.0 in public hospitals, and in Limpopo the mean was 3.7 in private surgeries compared with 3.4 in public hospitals. Analysis of data from patients' files revealed that significantly fewer drugs were prescribed per day consultation in private surgeries than in public hospitals (mean 2.8 versus 3.2).
Comparing inpatients with outpatients in public hospitals, a mean of 3.6 (SD 2.3) drugs was prescribed per hospitalization (inpatient files) compared with a mean 2.7 (SD 1.9) drugs prescribed per day consultation (outpatient files).
In the Western Cape 92.0% of all prescribed drugs in public hospitals were drugs from the EDL compared with 68.0% in private surgeries. In Limpopo 93.1% of prescribed drugs were drugs on the EDL compared with 69.0% in private surgeries. Public hospitals significantly more often prescribed EDL drugs than did GPs.
In both Western Cape and Limpopo generic prescribing was significantly lower in private surgeries (27.1% and 21.9% respectively) than in public hospitals (48.6% and 41.7% respectively).
In both Western Cape and Limpopo antibiotic prescribing was significantly higher in public hospitals (72.8% and 63.4% respectively) than in private surgeries (27.2% and 36.6% respectively).
In the Western Cape 13.7% of patients who visited private surgeries received at least 1 injection compared with 6.7% in public hospitals, and in Limpopo the figures were 32.9% in private surgeries and 9.8% in public hospitals.
Discussion

Number of drugs per encounter/prescription
This study found a high mean number of drugs prescribed per prescription at public hospitals (3.2) 
Generic prescribing
In this study the rate of prescribing drugs by generic name was found to be low in public hospitals (45.2%) and by GPs (24.5%). This is similar to the outpatient clinic of a Nigerian public hospital where the average percentage of drugs prescribed by generic names was 49.5% [14] , whereas in the Islamic Republic of Iran 98% of GPs prescribed by generic name [15] . If doctors wrote more prescriptions for cheaper branded generic drugs, both the government and consumers would achieve significant savings without any deterioration in patient care [13] . However, a number of factors have been attributed to the failure of private doctors to prescribe generic medicines. Economic factors may play a role, as some pharmaceutical companies pay rewards to doctors who prescribe their products and this discourages generic prescribing. A study conducted in Zimbabwe found that other factors, such as the desire to sustain income, play a role in the prescribing and dispensing habits of private doctors [9] .
Use of injections
We found injections were prescribed in 8.3% of encounters in public hospitals and 23.3% in private surgeries. Other studies have found higher rates of injection prescribing in public health facilities in developing countries, ranging from 36% to 48% in Uganda, Sudan and Nigeria [12] , 18% in Lao [8] , over 37% in Ethiopia [7] and 41% in the Islamic Republic of Iran [16] . While our study found an injection prescribing rate of 23.3% among GPs, a much higher rate of prescribing of injections (58%) was found among Iranian GPs [15] . Similar rates have been found among doctors in Zimbabwe, with dispensing doctors providing injections to more patients (28.4%) than non-dispensing doctors (9.5%) [9] . In South Africa patients today have the right to accept or reject treatment and to choose the form of treatment when there are several options. Therefore a patient can choose if they want to take an injectable drug or not. Our results suggest that injection use is not a general problem in South Africa.
Use of antibiotics
Our study found that antibiotic prescribing was very high in the 2 provinces (68.1% in public hospitals and 31.9% by GPs) compared with more than 50% in public hospitals in the EDP survey in South Africa in 2003 [4] . Similar high rates of antibiotic prescribing of 1 or more antibiotics have been reported in public health facilities in Uganda and Sudan (56% and 63% respectively) [12], 47% in Lao [8] and 60%-65% in Ethiopia [7] , 58% in the Islamic Republic of Iran [16] and 60.9% in Jordan [17] . Our findings suggest that antibiotic prescribing in the public sector needs to be regulated. Tuberculosis and other opportunistic infections related to HIV infection might have an influence on high antibiotic prescribing. Today, the problem of antibiotic use is receiving global attention as a result of increasing antimicrobial drug resistance.
Prescribing drugs from the EDL
With regards to prescribing drugs from the national EDL, we found that public hospitals (92.6%) prescribed more drugs from the EDL than did private surgeries (68.5%). Other studies have found that the rate of medicines prescribed in the public sector conforming to the national EDL was over 70% in Tanzania the public sector only apply to certain common ailments and it is therefore not possible to have 100% drug prescribing out of the EDL. Since the South African EDL does not contain all medications for all illnesses or diseases but only for most common ailments, prescription of highly scheduled, more costly medications that do not appear on the EDL is permitted but requires extensive motivation on the part of the medical doctor or specialist who is prescribing (he/she has to be convinced or know about other medications not on the EDL list and has to go through a lot of bureaucratic red tape to get permission to prescribe the non-EDL drugs that are highly scheduled and/or are used for rare diseases).
Conclusions
Our findings suggest that drug prescribing by public and private prescribers needs to be regulated closely in South Africa. Use of injections was not found to be a problem in the 2 provinces studied. With regards to the prescribing of generic medicines, all prescribers should be obliged to prescribe generically to give the patient a choice of brand they want to use at the cost that suits them.
